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http://dx.doi.org/10.1016/j.kjms.201
1607-551X/Copyright ª 2014, KaohsiuAbstract The aims of this cross-sectional study were to examine the associations between
body weight and mental health indicators including depression, social phobia, insomnia, and
self-esteem among Taiwanese adolescents in Grades 7e12. The body mass index (BMI) of
5254 adolescents was calculated based on self-reported weight and height measurements.
Body weight status was determined by the age- and gender-specific International Obesity Task
Force reference tables. By using participants of average weight as the reference group, the
association between body weight status (underweight, overweight, and obesity) and mental
health indicators (depression, social phobia, insomnia, and self-esteem) were examined by us-
ing multiple regression analysis. The possible moderating effects of sociodemographic charac-
teristics on the association were also examined. After controlling for the effects of
sociodemographic characteristics, both overweight (p < 0.05) and obese adolescents
(p < 0.001) had a lower level of self-esteem than did those of average weight; however, no
significant differences in depression, social phobia, or insomnia were found between those
who were overweight/obese and those of average weight. No significant differences in the four
mental health indicators were found between those who were underweight and those of
average weight. Sociodemographic characteristics had no moderating effect on the association
between body weight and mental health indicators. In conclusion, mental health and school
professionals must take the association between overweight/obesity and self-esteem into
consideration when approaching the issue of mental health among adolescents.
Copyright ª 2014, Kaohsiung Medical University. Published by Elsevier Taiwan LLC. All rights
reserved.eclare no conflicts of interest.
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Overweight/obesity is an important public health concern
worldwide [1]. Research on community-based and referral
populations has found that overweight/obese children and
adolescents and their parents report a decrease in health-
related quality of life such as in physical, emotional, so-
cial, and school functioning when compared to average-
weight children and adolescents [2]. The levels of health-
related quality of life among severely obese children and
adolescents are even similar to those reported by children
and adolescents with cancer [3]. Overweight/obesity in
childhood can persist into adulthood and further compro-
mise physical and mental health [4]. Therefore, it is very
important for health care providers to identify overweight/
obese children and adolescents in order to make in-
terventions as early as possible.
The relationship between body weight status and mental
health in children and adolescents is an important issue.
Mental health factors contribute to the onset and mainte-
nance of overweight and obesity in children and adoles-
cents [5]; however, the psychosocial consequences of
overweight/obesity in childhood are also widespread [6].
For example, overweight/obesity is associated with alien-
ation [7], distorted peer relationships, poor self esteem [8],
distorted body image [9], anxiety [10], and depression [11].
A meta-analysis confirmed the reciprocal link between
depression and obesity [12]. While obesity can increase the
risk of depression, depression can also predict the devel-
opment of obesity [12]. Young people who were obese re-
ported more severe anhedonia, negative self-esteem, and
overall depression scores when compared with overweight
and average-weight youth [13]. Compared with average-
weight adolescents, overweight/obese adolescents had
lower self-esteem [14]. All these results supported the
observation that mental health problems in overweight/
obese adolescents need the attention of clinicians and
require intervention.
There are several issues regarding the relationship be-
tween body weight and mental health problems that need
further study. First, although the relationships between
overweight/obesity and depression and low self-esteem
have been examined in previous studies, the relationships
between body weight status and social phobia and insomnia
in adolescents have not been well examined. Overweight/
obese children have a high risk of becoming the targets of
discrimination by their peers in the early school years (ages
6e10 years) [15]. It is therefore reasonable to hypothesize
that overweight/obese adolescents may have a higher level
of social phobia than those of average body weight; how-
ever, further research is needed to confirm this hypothesis.
Insomnia is an important health issue in adolescents [16].
One study found that an increase in body weight was
significantly associated with an increase in the length of
sleep and rapid eye movement. These results also sug-
gested that insomnia was associated with low body weight
in patients with anorexia nervosa [17]. Chen et al. [18]
examined the relationship between poor sleep quality and
body weight index among 2113 teenagers, and found that
difficulty in initiating sleep was associated with a higher
body mass index (BMI). Other research has not found asignificant correlation between total weekday sleep time
and body weight or BMI [19].
Second, most previous studies have examined the rela-
tionship between overweight/obesity and mental health
problems, but very few studies have examined the rela-
tionship between underweight and mental health problems
in adolescents. Previous research has found that poorer
global health and special health care needs are associated
with underweight in young children but are associated with
obesity in older children [20]. Other studies also found that,
in both underweight and obese groups, there was a
nonlinear relationship between mental ill-health and BMI
[21]. The relationship between underweight and mental
health problems in Asian adolescents needs further study.
Third, not every overweight/obese adolescent has
significantly poor mental health; this indicates that there
may be moderators to the relationship between body
weight and mental health problems in adolescents. The risk
of psychosocial problems among overweight/obese youths
increases with increasing age and is greater among girls
than boys [6]. By contrast, age showed a significant
moderating effect on the relationship between low self-
esteem and overweight/obesity [14]. Whether the level of
parental education or residential background have a
moderating effect on the relationship between body weight
and mental health problems in adolescents requires further
study.
By using the age- and gender-specific BMI cutoff refer-
ences proposed by the International Obesity Task Force
(IOTF) [22], a previous study in the adolescent population
of southern Taiwan found that 3.4% of adolescents were
underweight, 15.2% overweight, and 6.1% obese [23]. The
aims of this cross-sectional study were to examine the as-
sociation between body weight and mental health in-
dicators including depression, social phobia, insomnia, and
self-esteem in Taiwanese adolescents in Grades 7e12.
Methods
Participants
The participants in this study were enrolled from the 2009
Project for the Health of Children and Adolescents in
Southern Taiwan, a research program studying the mental
health status of children and adolescents living in four
counties and three metropolitan areas in southern Taiwan
[24]. In 2009, there were 254,130 students in 205 junior
high schools and 202,883 students in 143 senior high/
vocational schools in this area. On the basis of the defini-
tions of urban and rural districts in the TaiwaneFukien
Demographic Fact Book [25] and school and grade charac-
teristics, a stratified random sampling strategy was used to
ensure that there was proportional representation of dis-
tricts, schools, and grades. Five junior high schools and five
senior high/vocational schools were randomly selected
from urban districts; similarly, five junior high schools and
four senior high/vocational schools were randomly selected
from rural districts. The classes in these schools were
further stratified into three levels based on grade. Then, a
total of 6703 students in Grades 7e12 were randomly
selected based on the ratio of students in each grade.
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University, Kaohsiung, Taiwan approved the study, allowing
the use of passive consent from parents and students. Prior
to conducting the study, we prepared a leaflet explaining
its purpose and procedures. Students took the leaflet home
for their parents or principal caretakers who could then
telephone the researchers, write in a communications
book, or ask their children directly to refuse to join the
study. The students also had the right to refuse to partici-
pate in this study by returning blank questionnaires.Instruments
Body weight status
BMI (weight in kg/height in m2) was calculated from self-
reported weight and height measurements. Underweight,
overweight, and obesity were then determined by the age-
and gender-specific IOTF reference tables. The IOTF
adolescent cutoffs for overweight and obesity are linked to
adult cutoffs for overweight (BMI  25 kg/m2) and obesity
(BMI  30 kg/m2) with good specificity and sensitivity [26].
The IOTF adolescent cutoff for underweight is linked to the
adult cutoff for underweight (BMI < 17 kg/m2) [27].
Mandarin Chinese version of the Center for
Epidemiological StudieseDepression Scale
The Mandarin Chinese version of the Center for Epidemio-
logical StudieseDepression Scale (MC-CES-D) used in this
study was a 20-item self-administered questionnaire that
used a four-point evaluation scale to assess the frequency
of depressive symptoms in the preceding week [28]. Higher
MC-CES-D scores indicate more severe depression.
Athens Insomnia Scale
We used the Taiwanese version of the 8-item Athens
Insomnia Scale to assess the severity of subjective insomnia
over the preceding month [29]. Higher total scores indicate
more symptoms of severe insomnia and subjective sleep-
related distress.
Social Phobia Inventory
The 17-item Social Phobia Inventory (SPIN) was a self-
reported rating scale answered on a 5-point Likert scale
[30]. Higher total scores on the SPIN indicate a greater
severity of social phobia.
Rosenberg Self-Esteem Scale
We used the Rosenberg Self-Esteem Scale (RSES) to eval-
uate adolescents’ levels of self-esteem. The RSES con-
tained 10 four-point items with good reliability and
construct validity [31]. The scale yields a single overall
score for self-esteem, with higher scores indicating higher
levels of self-esteem. This scale had previously been used
to evaluate the level of self-esteem of Taiwanese adoles-
cents [14].
Sociodemographic characteristics
Characteristics including sex (female or male), age, resi-
dential background (urban or rural), and paternal and
maternal levels of education were collected. In Taiwan,
most adolescents younger than 15 years are junior highschool students (Grades 7e9) and those 15 years or older
are senior high school students (Grades 10e12); therefore,
the participants were divided into those younger than 15
years and those who were 15 years or older (younger vs.
older). In this study, levels of parental educational were
used to represent participants’ socioeconomic status. In
Taiwan, the duration of compulsory fundamental education
is 9 years, so participants were divided into those who had a
high level of paternal or maternal education (father or
mother completed 9 years of compulsory fundamental ed-
ucation) and those who had a low level of paternal or
maternal education (father or mother did not complete 9
years of compulsory fundamental education).
Statistical analysis
Data analysis was performed using SPSS 17.0 statistical
software (SPSS Inc., Chicago, IL, USA). First, multiple
regression analyses were used to examine the associations
of body weight with depression, social phobia, insomnia,
and self-esteem by controlling for the effects of gender,
age, residential background, and parental levels of educa-
tion. Participants of average weight were used as the
reference group. Second, we used standard criteria [32] to
examine whether the associations between body weight
and depression, social phobia, insomnia, and self-esteem
were different in terms of the participants’ sex, age, resi-
dential background, and parental levels of education. Ac-
cording to these criteria, moderation occurred when the
interaction term for the predictor (body weight) and the
hypothesized moderator (gender, age, residential back-
ground, and parental levels of education) were significantly
associated with the dependent variable (depression, social
phobia, insomnia, and self-esteem) after controlling for the
main effects of both the predictors and hypothesized
moderator variables. If body weight and hypothesized
moderators were significantly associated with depression,
social phobia, insomnia, or self-esteem in the multiple
regression analysis, then the interactions (body
weight  hypothesized moderators) were further subjected
to multiple regression analysis to examine the moderating
effects. A two-tailed p < 0.05 was considered statistically
significant.
Results
A total of 6445 students (96.2%) agreed to participate in this
study. Of the 258 students who refused to participate, 68
refused based on their parents’ opinion, 128 returned blank
questionnaires, and 62 were absent when the research as-
sistants visited their classes. Each student completed the
research questionnaire anonymously under the direction of
research assistants in each classroom during school hours.
All students received a gift worth 33 NT$ (1 US$) at the end
of the assessment. A total of 5254 students (81.5%)
completed the research questionnaires without any omis-
sions. Of the 1191 students who returned their question-
naires with omissions, 26 had an omission in the questions
regarding gender and age, 154 did not respond to the
question about paternal level of education, and 131 did not
respond to the question about level of maternal education.
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BMI, the MC-CES-D, SPIN, 8-item Athens Insomnia Scale, or
RSES, respectively. Those who had missing data on the
questionnaires were more likely to be male (c2 Z 17.867,
p < 0.001), younger (c2Z 157.282, p < 0.001), live in rural
areas (c2 Z 31.846, p < 0.001), and have lower levels of
paternal (c2 Z 13.406, p < 0.001) and maternal education
(c2 Z 19.005, p < 0.001).
The distributions of sociodemographic characteristics,
body weight, and the levels of depression, social phobia,
insomnia, and self-esteem in the 5254 students who
completed the research questionnaires are shown in
Table 1. The proportions of participants who were classified
as having average weight, underweight, overweight, and
obesity were 77.1%, 2.9%, 15.3%, and 4.7%, respectively.
The associations of body weight with depression, social
phobia, insomnia, and self-esteem were examined using
multiple regression analyses, as shown in Table 2. The re-
sults indicated that after controlling for the effects of
gender, age, residential background and levels of parental
education, participants who were overweight (bZ 0.031,
tZ 2.184, pZ 0.029) or obese (bZ 0.054, tZ 3.861,
p < .0001) had a lower level of self-esteem than those of
average weight. No significant differences in the levels of
depression, social phobia, and insomnia were found be-
tween those who were overweight and those of average
weight or between those who were obese and those of
average weight. No significant differences in the levels of
depression, social phobia, insomnia, or self-esteem were
found between those who were underweight and those of
average weight.Table 1 Sociodemographic characteristics, body weight
status, and the levels of depression, social phobia,
insomnia, and self-esteem of participants.
n (%) Mean (SD)
Sex
Girls 2800 (53.3)
Boys 2454 (46.7)
Age (y) 14.9 (1.8)
Residential background
Urban 2774 (52.8)
Rural 2480 (47.2)
Paternal education level
9 y 1075 (20.5)
>9 y 4179 (79.5)
Maternal education level
9 y 4142 (78.8)
>9 y 1112 (21.2)
Body weight status
Average weight 4052 (77.1)
Underweight 153 (2.9)
Overweight 804 (15.3)
Obesity 245 (4.7)
Depression 15.7 (9.8)
Social phobia 19.5 (12.9)
Insomnia 6.2 (3.1)
Self-esteem 19.2 (5.6)
SD Z standard deviation.Because sex, age, residential background, and level of
maternal education were also significantly associated with
self-esteem when the association of overweight and obesity
with self-esteem was examined, the interactions between
body weigh status and these four variables were further
subjected to multiple regression analysis to examine their
moderating effects (Table 3). The results showed that the
interactive variables were not significantly associated with
self-esteem; this indicated that gender, age, residential
background, and level of maternal education did not have
moderating effects on the association of overweight and
obesity with self-esteem.Discussion
This study found that both overweight and obese adoles-
cents had a lower level of self-esteem than did those of
average weight. A previous study of 5185 children and ad-
olescents aged 10e13 years also found that overweight/
obese children and adolescents had significantly lower self-
esteem on all self-esteem related items on the Self-
Perception Profile for Children than did children of
average weight; disturbed eating and the experience of
being bullied were also significantly related to low self-
esteem in the overweight/obese group [33]. The authors
concluded that overweight/obesity may result in adoles-
cents’ low satisfaction with physical appearance as well as
with low scholastic, social, and athletic self-esteem [33].
The results of the current and previous studies suggest that
self-esteem should be assessed in overweight and obese
children and adolescents and interventions made when
necessary. Lowry et al. [34] reviewed the results of previ-
ously published studies and found that being an early
adolescent, female, identified with majority cultural stan-
dards for body shape, exposed to teasing and peer victim-
ization, having a history of greater parental control over
feeding, and internalizing attributions about weight status
may all contribute to low self-esteem in overweight/obese
children. They also noted that the factors related to
improvement in self-esteem included weight change,
parent involvement, and group intervention [34]. These
review articles may serve as the basis for developing
intervention programs for low self-esteem in overweight
and obese children and adolescents.
The negative influences of self-perceived weight and
comments about weight by others are important issues that
should be taken into consideration when developing pre-
ventive programs and interventions for low self-esteem in
overweight/obese children and adolescents. A previous
study of Chinese adolescents found that while perceiving
oneself as being thin was not related to subsequent health
problems, perceiving oneself as being fat was associated
with subsequent somatic complaints such as headache and
feeling stressed [35]. This study also pointed out the ne-
cessity of promoting flexible viewpoints about standard
body shape among adolescents and their social networks.
Family members, peers, and teachers of adolescents should
be aware of the negative influence their comments can
have on adolescents’ self-esteem. At the same time, ado-
lescents should learn how to appreciate themselves and
develop a positive self-image [35].
Table 2 Association of body weight status with depression, social phobia, insomnia and self-esteem: the results of multiple
regression analyses.
Depression Social phobia Insomnia Self-esteem
b t p b t p b t p b t p
Body weight status
Average weight Reference Reference Reference Reference
Underweight 0.005 0.377 0.706 0.002 0.176 0.860 0.007 0.499 0.618 0.001 0.036 0.971
Overweight 0.010 0.692 0.489 0.025 10.758 0.079 0.003 0.198 0.843 0.031 20.184 0.029
Obesity 0.022 10.571 0.116 0.012 0.876 0.381 0.002 0.111 0.912 0.054 30.861 <0.001
Sex 0.108 70.710 <0.001 0.051 30.628 <0.001 0.041 20.944 0.003 0.112 80.017 <0.001
Age 0.101 60.985 <0.001 0.031 20.135 0.033 0.128 80.845 <0.001 0.048 30.286 0.001
Residential
background
0.039 20.652 0.008 0.039 20.574 0.010 0.020 10.336 0.181 0.061 40.104 <0.001
Paternal education 0.024 10.557 0.120 0.040 20.618 0.009 0.040 20.612 0.009 0.024 10.582 0.114
Maternal education 0.018 10.157 0.247 0.013 0.874 0.382 0.002 0.112 0.911 0.038 20.528 0.011
Body weight and mental health 629The present study did not find significant differences in
the levels of depression, social phobia, and insomnia be-
tween adolescents with overweight/obesity and those of
average weight. These results were consistent with those in
the study by Drukker et al. [36] but contrary to those in the
study by Luppino et al. [12]. The present study did not find
significant associations between underweight and depres-
sion, social phobia, insomnia, or low self-esteem. Further
study is needed to replicate the results found in the present
study. If the findings are replicated in other Asian adoles-
cents, then further study would be needed to examine the
possible etiology of the discrepancy in the association be-
tween body weight and psychological health in Western and
Asian adolescents.
Moderating effects of gender, age, residential back-
ground, and parental education on the association between
body weight status and depression, social phobia, insomnia,
and self-esteem were not supported in this study; however,
previous studies found that age and gender did have
moderating effects on the association between over-
weight/obesity and psychological problems among youngTable 3 Moderators of the association between body
weight status and self-esteem: the results of multiple
regression analyses. Only interaction variables are shown.
Self-esteem
b t p
Overweight  sex 0.031 10.297 0.195
Overweight  age 0.005 0.041 0.967
Overweight  residential
background
0.028 10.283 0.200
Overweight  maternal
education
0.020 10.152 0.249
Obesity  sex 0.042 10.698 0.090
Obesity  age 0.178 10.515 0.130
Obesity  residential
background
0.022 0.953 0.340
Obesity  maternal
education
0.008 0.474 0.636people [6,14]. Further study is needed to determine the
possible moderators of the relationship between body
weight and psychological problems in adolescents. There
may be factors that moderate the relationship between
body weight status and psychological problems in adoles-
cents that have not been examined in this study. For
example, the moderating effects of perceived family sup-
port and parental attitudes toward adolescents’ body
weight status and body shape need further examination.
There are several limitations to this study. First, the
status of body weight was determined by adolescents’ self-
reported height and weight. Recall bias should be consid-
ered. More objective indicators such as blood pressure,
lipid profile, and other blood parameters could be utilized.
Second, the cross-sectional research design of this study
limited our ability to draw conclusions regarding the causal
inferences between self-esteem and overweight/obesity.
Third, this study investigated the relationship between
body weight and global self-esteem but not with domain-
specific self-esteem. Fourth, there may be factors that
moderate the relationship between body weight and psy-
chological health in adolescents that have not been
examined in this study.
In conclusion, mental health and school professionals
must take the association between overweight/obesity and
self-esteem into consideration when approaching the issue
of mental health among adolescents. Well-designed, lon-
gitudinal studies relating body weight and mental health
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